PRO 140 Monoclonal Antibody to CCR5 Prevents Acute Xenogeneic Graft-versus-Host Disease in NOD-scid IL-2Rynull Mice.
Graft-versus-host disease (GVHD) is a prevalent and potentially lethal complication of hematopoietic stem cell transplantation. Humanized mouse models of xenogeneic GVHD are important tools used to study the human immune response in vivo. Here we used NOD-scid IL-2Rynull mice (NSG) transplanted with human bone marrow stem cells to evaluate the role of immune cell engraftment in the production of acute GVHD. PRO 140, a humanized monoclonal antibody targeting the chemokine receptor, CCR5, was used to evaluate its influence on bone marrow cell engraftment and modulation of acute GVHD. We evaluated the kinetics of engraftment by determining the percentage and absolute numbers of human CD45+ cells and CD3+ T cells from peripheral blood, spleen, and bone marrow in treated and control mice. With a dosing schedule of 2 mg of test or control antibody administered i.p. twice weekly, PRO 140-treated mice showed no signs of GVHD throughout the 70-day study period and gained weight until they were killed at 70 days for flow cytometry analysis. Control mice started losing weight after 25 days, showed classic signs of GVHD (ruffled fur, lethargy, severe hunching), and all were killed by day 54. The percentage and absolute numbers of human CD45+ cells in peripheral blood increased in both groups of mice throughout the 50-day comparison period and was lower in the PRO 140-treated mice at day 50. There was no difference in human CD45+ cells detected in bone marrow from control and PRO 140-treated killed mice. At this time point 76.1% and 68.2% of the hematopoietic cells from peripheral blood and from bone marrow, respectively, were of human lineage and 14.9% and 28%, respectively, were of mouse origin. With a schedule using 10-fold less dose of antibody (.2 mg i.p. twice weekly), PRO 140 still significantly modulated acute GVHD in terms of both weight loss and survival times, but no mice from either control or test group survived. By targeting the CCR5 chemokine receptor, PRO 140 modulated acute GVHD in a dose-response fashion in this xenogeneic mouse model without significantly altering engraftment.